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DETAILED ACTION 
Status of Claims 

1 . Claims 1-22 are pending in the Application. 

Claims 1, 5, 7, 8, 12, 14, 16, 18, 20-22 have been amended. 
Claims 1-22 are rejected. 

Response to Amendment 

2. Applicant's amendments and arguments filed on 31 May 2006 in response to the 
office action mailed on 9 March 2006 have been fully considered, but they are not 
persuasive. Therefore, the rejections made in the previous office action are maintained, 
and restated below, with changes as needed to address the amendments 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the= basis fbr the rejections under tliis section made in this Office action: 
A person sHall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States:- . ' 

3. Claims 20-21 are rejected under 35 U.S.C. 102(b) as being anticipated by Muller 
(US Patent 6,044,418). 

A? for claim 20, Muller teaches a method for managing a buffer 
comprising a plurality of addressable memory registers, comprising: 
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partitioning the buffer into the plurality of buffer regions controlled 
by hardware (col. 1 , line 54 through col. 2 line 1 - the system can 
dynamically change the number and sizes of queues (see Fig. 4, the 
' queue is partitioned into at least two regions, elements 425 and 430) - the 
partitioning is performed by hardware (i.e. state machine) - see abstract) ; 

monitoring, with the hardware, the usage of each buffer region 
within a time period (col. 1, line 59 through col. 2, line 8 - the state 
machine monitors the partition pointers and determines when to resize the 
fiartitioas); and 

re-allocating the memory registers among the buffer regions with 
the hardware, based on the monitored usage (col. 1, line 59 through col. 
2,:line 13 «- the software will reallocate based on memory usage. It is 
vyorthy to note that the hardware (state machine) is monitoring, whereas 
the software is reallocating via the aid of hardware). The control logic is 
preferably implemented via a state machine (i.e. hardware). Additionally. 
Mullec's system makes use of partition pointers to move the partition 
bounders, however those pointers are stored in registers, which comprise 
part of hardware described by Muller. It is well known in the art that 
pointers alone (i.e. software comprising simply an address) will not 
accdmpHsh its intended function as per Muller's teachings without the aid 
of hardware (i.e. having a physical register for storage and updating). 
Since, hardware is in fact instrumental in this process, and giving this claim 
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limitation its broadest reasonable interpretation consistent with Applicant's 
specification (MPEP § 21 1 1), Muller in fact does meet the limitation of "re- 
allocating the memory ... with the hardware", regardless if said re- 
allocating occurs via the exclusive use of hardware, or some combination 
of hardware and software. 

; Note, even though not recited in this claim, Muller further teaches a 
nptwork switch (Fig 1 . element 1 1 1) as being part of his system. 
As for claim 21, Muller teaches associating each buffer region with a data 
class (col. 6. lines 26 through 34 - each of the partitions maintain data that is 
communicated through a corresponding network port. Additionally, the partitions 
cari be either data or other information. In other words, each partition is capable 
of containing information or data unique to its corresponding network port (i.e. 
own class of data)). 

Claim Rejections - 35 USC § 103 

The foilowing'is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention wa^ made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Muller 

(US Patent 6,044.41 8) as applied to clam 20 above, and in further view Gil (US PG 

Publication 2Q04/Q064664 A1). 
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As for claim 22, though Muller teaches each buffer region as storing data 
or information (i.e. data classes) unique to each port, he fails to specifically teach 
the classes as representing virtual lanes. Gil however teaches the use of virtual 
lanes for the ports of the HCA (paragraph 0005, all lines). 
It would have been obvious to one of ordinary skill in the art at the time of the 
invention fqr Muller to further include Gil's buffer management architecture into his own 
system of dynamically resizing queues for a network switch. By doing so, Muller would 
be able to <@xploit the benefits of an Infiniband type architecture including improved 
bandwldth':ahd:lpwer data latency over the network as described by Gil (paragraph 
0003, all lines)j' 

5. Clairris >1r6l and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Muller (US. Patent 6,044,418) in viev^^ of Welch et al. (US Patent 6,735,633 B1) 
hereinafter Welch, dnd in further view of Mammen (US PG Publication 2004/0047367 

AD- i 

As for claim 1, Muller teaches a memory device, comprising: 

- - a buffer memory having a plurality of addressable memory registers 

.(Fig. 4 .Illustrates a queue with multiple registers arranged into a plurality of 

. ;secti(in or partitions); 

. Vr* a logic network for writing and reading data into and out of said 

bliffeV memory (Fig. 1, element 101), said logic network for partitioning 

said -Buffer memory into a plurality of buffer regions (col. 1 , line 54 through 

col. 2iine 1 - the system can dynamically change the number and sizes of 
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queues (see Fig. 4, the queue is partitioned into at least two regions, 
elements 425 and 430)), wherein said logic network writes and reads data 
from a plurality of data classes into said plurality of buffer regions such 
that each data class is written into and read from a different buffer region 
. col. 6, lines 26 through 34 - each of the partitions maintain data that is 
dommunicated through a corresponding network port. Additionally, the 
piartitions can be either data or other information. In other words, each 
partition is capable of containing information or data unique to its 
corresponding network port (i.e. own class of data). 
Muller however fails to teach a timer sending a timing signal to recall data from a 
counter and repartition the buffer. It is worthy to note that Muller does teach 
repartitioning the buffer such that a more utilized buffer region is assigned more 
addressjable memory registers (col. 2, lines 9-12 - under and over utilization of the 
buffer regions is corrected via the resizing based on usage. In other words, assigning 
more regist6rs'fo region that require more memory, and less to those that are under 
utilization their.respective allocated areas). 

Wblph however teaches a system for bandwidth allocation in a computer network 
where a timer is used to time when resource reallocation is required. Once the timer is 
reset, it Will increment between reallocation requests (col. 14, lines 21-24). Once 
reallocation isVequired the timer sends a signal to the system to indicate that 
reallocationjs required (col. 14, lines 55-64). Subsequently, the timer will then be 
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cleared (Le. recalling data from the timer, which has served as a counter for the interval 
between reallocation, (col. 14, lines 42-54)). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention for Muller to further include Welsh's system for bandwidth allocation to is own 
system. By doing so Muller would benefit by improving the bandwidth of his own 
network, thereby minimizing possible data loss during packet transmissions as 
discussed. by Welshrjn col. 2, lines 12-24. 

It is worthy to note that even though Muller is teaching memory allocation, and 

.( I*. 

Welsh's system is for resource (i.e. bandwidth) reallocation, Welsh's system is 
analogous to -Muller's; in that they both serve to reallocate resources over a network 
fabric. Welsh's teachings are introduced to show that adding a timing signal to trigger 
Muller's rnembry reallocation is an obvious variation of his presently taught system. 

Muller further fails to teach incrementing a storage register every time a region 
reaches a predetermined usage level. 

Manime'n however teaches a method and system for optimizing the size of a 
variable buffer in which he maintains buffer read and buffer write pointers used 
determinb' if a buffer region is full. If it is determined that the buffer is full, a counter is 
increment^^ Ip^ihdicate to the system that the buffer is now full (paragraph 0084, lines 

17-24). ']lT}y'.{:-^''.- 

It wduid' have obvious to one of ordinary skill in the art at the time of the 
invention- forjii^uller to-further include Mammon's system for optimizing the size of a 
buffer. By doing so, Muller would benefit by having a means of more effectively 
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minimizing tfie depth of the buffer in his network, which in turn would produce a low 
delay in message transmission, hence reducing the possibility of future underflow due to 
packet del^y .variations as taught by Mammen (paragraph 0006, all lines). 

As for claim 2, Muller teaches the logic network as assigning a buffer 
region that is used less often fewer addressable memory registers (col. 2, lines 9- 
12'*- under and over utilization of the buffer regions is corrected via the resizing 
based an usage. In other words, assigning more registers to region that require 
more memory, and less to those that are under utilizing their respective allocated 
areas); ' 

As for claim 3, Muller teaches each buffer region is always assigned at 
least a hinimum number of addressable memory registers (this limitation is 
inherent as a region must contain at least one register or storage location to be 
considered a valid region, therefore the minimum number of addressable 
registers per region is always one). 

A$ for claim 4, Mammen teaches a method and system for optimizing the size of 
a variable buffer. in which he maintains buffer read and buffer write pointers used 
determine if a biiffer region is full. If it is determined that the buffer is full, a counter is 
incremented to indicate to the system that the buffer is now full (paragraph 0084, lines 
17-24). In other words, the predetermined level is set to full as claimed by Applicant. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention for lyiuHerto further include Mammen's system for optimizing the size of a 
buffer. By doing so, Muller would benefit by having a means of more effectively 
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minimizirlg the depth of the buffer in his network, which in turn would produce a low 
delay in message transmission, hence reducing the possibility of future underflow due to 
packet delay variations as taught by Mammen (paragraph 0006, all lines). 

.As for' claim 5, Muller teaches a least used buffer region is assigned the 
minimum number of addressable memory registers the logic network assigns a 
buffer region that is less often fully utilized but that has more than the minimum 
number of addressable memory registers (again, a memory region will always 
contain at; least one register (minimum), yet it will always allocate more to 
accQmririOGlate future writes into the region). 

/ As for claim 7, Welch teaches resetting the timer (i.e. counter) after the 
reallopatiori .occurs (col. 14, lines 42-54). 

; k would have been obvious to one of ordinary skill in the art at the time of 
the' invention: for Muller to further include Welsh's system for bandwidth allocation 
into his own system. By doing so Muller would benefit by improving the 
bahdyvidth. of his own network, thereby minimizing possible data loss during 
packet transmissions as discussed by Welsh in col. 2, lines 12-24. 
6. ClainNs 6' dnd 8-1 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over the Gom|ined.tfachings of Muller (US Patent 6,044,418), Welch (US Patent 
6,735,633 il) and Mammen (US PG Publication 2004/0047367 A1), and in further view 
of Gil (US;i|^ Publication 2004/0064664 A1). 

. vj; As for claim 8, the combined teachings Muller, Welch and Mammen meet 
all of the limitations of this claim with the exception of a card adaptor for 
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transmitting and receiving data from the network switch (see the rejection of 
claim 1). ! 

v Gil however teaches a buffer management architecture and method for an 

* ■•■ ■ s 

infinibarld subnetwork. In his teachings, Gil discloses Infiniband architecture 

•\ ♦ 

HCA card adapter in his network (paragraph 0003, all lines - see also Fig. 1). 

; It.would have been obvious to one of ordinary skill in the art at the time of 
the invention for Muller to further include GiPs buffer management architecture 
into his own system of dynamically resizing queues for a network switch. By 
doing so, Mujier would be able to exploit the benefits of an Infiniband type 
architecture including improved bandwidth and lower data latency over the 

network a^ described by Gil (paragraph 0003, all lines). 

" *' . 

, Claims 9-12, and 14 are similar to claims 1-5, and 7, and hence are 
rejected* yyith the same rational. 

f As for claims 6 and 13, though Muller teaches each buffer region as 
storing dat§i or information (i.e. data classes) unique to each port, he fails to 
specifically teach the classes as representing virtual lanes. Gil however teaches 
the use of virtual lanes for the ports for the HCA (paragraph 0005, all lines). 

. It would have been obvious to one of ordinary skill in the art at the time of 
the; invention for Muller to further include Gil's buffer management architecture 
into his own system of dynamically resizing queues for a network switch. By 
doing so, Muller would be able to exploit the benefits of an Infiniband type 
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architecture including improved bandwidth and lower data latency over the 
network as described by Gil (paragraph 0003, all lines). 

As for .claim 17, Gil teaches his card adaptor as a target adaptor 
(paragraph 0004, all lines). 

\ As for claims 15-16 and 18-19, Gil teaches his card adaptor as a 
Infinibarid host channel adaptor (paragraph 0005, ail lines). 

rii would have been obvious to one of ordinary skill In the art at the time of 
the. invention for Muller to further include Gil's buffer management architecture 
into his own system of dynamically resizing queues for a network switch. By 
doing so;:MuHer would be able to exploit the benefits of an Infiniband type 
architectui^e including improved bandwidth and lower data latency over the 
network as described by Gil (paragraph 0003, all lines). 

Response to Arguments 
7. ApplicanV^' arguments with respect to claims 1-22 have been fully considered, 
but they are not persuasive. 

As for daims 20-21 Applicant contends that Muller does not disclose the 
reallocation of memory registers among the buffer region with hardware, as 
reeitedjn'clainri 20. Applicant further alleges that Examiner concedes that the 
softv^are is performing the actual reallocation. Applicant additionally contends 
that Muller' s software is being used to dynamically reallocate the sizing of 
partitions^ according to usage, and pointers to move the partition boundaries. 
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Though Examiner acknowledges that Muller teaches the use of software 
during the reallocation process, Examiner maintains that the use of hardware 
within Muller's system is instrumental in the reallocation process as described. In 
oth0r words, tbough it is the Examiner's understanding that software does in fact 
play a role in the reallocation process, said process occurs via the aid of 
hardware. More specifically (referring to previously cited sections of Muller's 
disclosure, namely the abstract and col. 1, line 54 through col. 2, line 8), Muller in 
fact teaches resizing registers based on control logic. The control logic is 
preferably implemented via a state machine. Additionally, Applicant concedes 
that Mgller discloses the use of partition pointers to move the partition bounders, 
however those pointers are stored in registers, which comprise part of hardware 
desQribed by.Muller. It is well known in the art that pointers alone (i.e. software 
cdrnpri|ing simply an address) will not accomplish its intended function as per 
Muller'^ teapiilngs without the aid of hardware (i.e. having a physical register for 
storage andjupdating). Since hardware is in fact instrumental in this process, 
and, giving this claim limitation its broadest reasonable interpretation consistent 
with Applicant's specification (MPEP § 21 1 1), Muller in fact does meet the 
limitatibri of "re-allocating the memory ... with the hardware", regardless if said 
re-aliocating occurs via the exclusive use of hardware (emphasis added), or 
some combipation of hardware and software. 

. ' ) As/for^qlaim 22 under the heading Claim Rejections - 35 U.S.C. § 102, 
Applicant's argument that this claim is allowable for further limiting claim 20 is 
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rendered moot, as Examiner maintains that claim 20 stands rejected per the 
rejection and arguments presented supra. 

As for claims 1-19 under the heading Claim Rejections - 35 U.S.C. § 1 03, 
Applicant asserts that the combined teachings of the references fail to disclose 
"the use of a logic network write and read data from a plurality of data classes 
into a . plurality of buffer regions such that each data class is written into and read 
from si Sjifferent buffer region, as recited in claims 1 and 8". By contrast Applicant 
contends that Muller teaches the use of queues maintain pointer to buffers 
contdiriiihg data, or in the alternative, queues containing the data itself, without 
the assignment of each network's data to a corresponding and separate data 
class, ^A[3plicant additionally asserts that "neither Welch nor Mammen address 
the^ assignment of each network's data to a corresponding and separate data 
class"i arid that "neither mentions the use of different data classes whatsoever". 

Exafniner however maintains the rejections, as these arguments are not 
found to be persuasive. More specifically, Applicant's contention that neither 
Welcfi nor Mammen teaches the use of different data classes is not 
commensurate with the scope of the claim limitation. The claims (1 and 8) recite 
"a plurality of data classes", and "each data class is written into and read from a 
different buffer region". Claim 1 and 8 require more than one data class, but by 
no means must each class be different as argued by Applicant. The only 
requirement -set forth is that they are stored separately (in different buffer 
regions). Muller does in fact teach the logic network as writing and reading data 



Application/Control Number: 10/677,425 Page 14 

Art Unit: 2188 

frdrn a plurality of data classes into different buffer regions - col. 1 , line 54 
through col. 2 =iine 1 and col. 6, lines 26-34. Unique sets of data and information 

are stored into separate buffer regions in order to enable the partition to store 

'*.*'■ 

information or data unique to its corresponding network port (i.e. class of data). 

• • -. y " • 
y ' ■ I*' •■ • ■ 

' ^ Conclusion 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

9. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS (torn the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed uritilaff^r the end of the THREE-MONTH shortened statutory period, then the 
shortened slatutdry, period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX lyjONTHS from the mailing date of this final action. 

1 0. Any inquiry cbncerning this communication or earlier communications from the 
examiner should be directed to Craig E. Walter whose telephone number is (571) 272- 
8154. The examiner can normally be reached on 8:30a - 5:00p M-F. 

11. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisqc, M^nb Padmanabhan can be reached on (571) 272-4210. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-830a 

12. Infpmiation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published, applications may be obtained from either Private PAIR or Public PAIR. 
Status inforrnation for unpublished applications is available through Private PAIR only. 
For more informatjpn about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have .questions on access to the Private PAIR system, contact the Electronic 
Business C6^Ttet(E at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-736-9199 (IN USA OR CANADA) or 671-272, 
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